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THEGENERAOFANCHONIEAE(HESPERIDEAE)
(CRUCIFERAE; BRASSICACEAE) IN THE

SOUTHEASTERNUNITED STATES1

2

Ihsan A. Al-Shehbaz 3

Tribe Anchonieae A. P. de Candolle, Syst. Nat. 2: 152. 1821.

Annual, biennial, or perennial herbs [rarely shrubs]; trichomes unicellular,

eglandular, simple or furcate, stellate, dendritic, or malpighiaceous, sometimes

mixed with multicellular glandular ones. Inflorescences ebracteate [rarely brac-

teate], corymbose racemes [rarely panicles], usually elongated in fruit. Sepals

erect, free or sometimes connivent, usually unequal and slightly to conspicu-

ously saccate at base. Stamens 6, often strongly tetradynamous; median fila-

ments free [rarely connate], unappendaged [or dentate]. Fruits dehiscent or

indehiscent and usually lomentaceous, breaking into 1 -seeded parts [rarely

nutlike], terete, tetragonal, or flattened parallel [or at right angles] to the septum;

styles conspicuous [or obsolete]; stigmas strongly 2-lobed [rarely entire], the

lobes connivent or spreading, decurrent or not [rarely forming conspicuous

horns or appendages]. Seeds few to numerous, uniseriately [or biseriately] ar-

ranged in each locule, wingless [or winged], nonmucilaginous [sometimes mu-
cilaginous] when wet; cotyledons accumbent or incumbent. (Including Buni-

adeae DC, Cheirantheae Webb & Berth., Erysimeae Dumort., Hesperideae

Prantl, Matthioleae O. E. Schulz.) Type genus: Anchonium DC.

1 Prepared for the Generic Flora of the Southeastern United States, a long-term project made possible

by grants from the National Science Foundation and currently supported by BSR-84 15769 (C. E.

Wood, Jr., principal investigator), under which this research was done, and BSR-84 15637 (N. G.

Miller, principal investigator). This account, the 121st in the series, follows the format established

in the first paper (Jour. Arnold Arb. 39: 296-346. 1958) and continued to the present. The area

covered by the Generic Flora includes North and South Carolina, Georgia, Florida, Tennessee,

Alabama, Mississippi, Arkansas, and Louisiana. The descriptions are based primarily on the plants

of this area, with information about extraregional members of a family or genus in brackets. The
references that I have not verified are marked with asterisks.
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in the Southeastern United States. Jour. Arnold Arb. 65: 343-373. 1984.
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As delimited here, the Anchonieae are a well-defined group of about 27

genera (eight monotypic) and some 240 species that have multicellular glan-

dular trichomes and/or connivent, decurrent stigmatic lobes. Hesperis L. (ca.

25 species), Malcolmia R. Br. (including Strigosella Boiss.; 35 species), and

Matthiola R. Br. (50 species) are the core genera of the tribe. These and 14

others were placed by Schulz in the Hesperideae and the Matthioleae, while

the remainder either were assigned by him to other tribes (e.g., Bunias L. in

the Euclidieae DC. and Dontostemon Andrz. in the Arabideae DC.) or were

described after the publication of his monograph. Atelanthera J. D. Hooker &
Thomson, Cryptospora Karelin & Kirilov, Hesperidanthus (Robinson) Rydb.,

Iodanthus Torrey & A. Gray ex Steudel, Maresia Pomel, Mathewsia W. J.

Hooker & Arnott, Notoceras R. Br., Pseudocamelina (Boiss.) Busch, Tetracme

Bunge, Thelypodiopsis Rydb., and Thelypodium Endl. have all been excluded

from the Hesperideae and the Matthioleae sensu Schulz and assigned to other

tribes (Al-Shehbaz, 1973, 1988; Dvorak, 1970, 1972; Miller; Rollins, 1966).

Aubrieta Adanson ( 1 2 species; southwestern Asia, Balkan Peninsula), Blennodia

R. Br. (two species; Australia), Pyc nop lint hops is Jafri (monotypic; Bhutan),

Pycnoplinthus O. E. Schulz (monotypic; Himalayan region), and Solms-Lau-

bachia Muschler (13 species; China), which have been retained in the Hesper-

ideae or the Matthioleae by various workers, should also be excluded from the

Anchonieae because they are not related to any of its members and they lack

the characteristic stigmas or glands.

Schulz distinguished the Hesperideae from the Matthioleae on the basis of

cotyledonary position. However, this distinction is clearly artificial since both

accumbent and incumbent cotyledons are found within numerous genera of

the Cruciferae. It is evident that this feature is unreliable in tribal delimitation.

The number of genera and species estimated here for the Anchonieae differs

markedly from that of Al-Shehbaz (1984) for the Hesperideae because it does

not include Erysimum L. sensu lato (ca. 200 species) or the genera that I have

excluded from the Anchonieae. None of the excluded genera has glandular

trichomes, and their stigmatic lobes are neither decurrent nor connivent. They

have been assigned to the tribes Erysimeae and Sisymbrieae DC. (Dvorak,

1972), but their proper disposition may be in the latter tribe. In fact, the

presence of cardenolides (see below) in both Erysimum sensu lato and Sisymbri-

um L. strongly supports their placement in one tribe. I am following my earlier

account (Al-Shehbaz, 1984) by retaining Erysimum in the Anchonieae, but

careful evaluation of the tribal disposition of this and the many excluded genera

is needed. It is beyond the scope of this flora to undertake such a task.

Within the Cruciferae multicellular glandular trichomes are apparently unique

to the Anchonieae. Unicellular glandular trichomes are found only in Descu-

rainia Webb & Berth., which is evidently unrelated to any member of this

tribe. The absence of glandular trichomes among some members of the An-

chonieae is probably a derived state. The genera Dontostemon, Hesperis, Mat-

thiola, and Parrya R. Br. include species both with and without glandular

structures, while M. longipetala (Vent.) DC. and P. nudicaulis (L.) Regel have

glandular or cglandular plants within the same population.
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Anchonieae is the earliest legitimate, validly published name for the tribe

that includes Anchonium. However, recent students of the Cruciferae place the

genus in the tribe Hesperideae even though this name was published 70 years

later. All of De Candolle's (1821) tribes of the Cruciferae are perfectly accept-

able, and many were recognized by Von Hayek, Hooker (in Bentham & Hooker),

Janchen, and Schulz. Avetisian united the Anchonieae (as the Hesperideae)

with six other tribes that she placed in the Sisymbrieae. However, this action

was inappropriate.

The Anchonieae are distributed primarily in the Old World (Eurasia, north-

ern and tropical Africa); only the range of the Parrya nudicaulis complex extends

into North America. Dvorak (1972) has considered Pacific North America and

northeastern Asia as one evolutionary center for the tribe (as Hesperideae) and

central Asia as another. It is very likely, however, that the occurrence of Parrya

in the NewWorld represents a recent migration.

The Anchonieae sensu lato (43 genera and ca. 500 species; Al-Shehbaz, 1984)

are represented in the southeastern United States by three genera and five

species, one of which is indigenous.

Chromosome numbers in the Anchonieae sensu stricto (i.e., excluding Erysi-

mumand many other somewhat related genera) are known for 1 8 genera and

88 species (about 37 percent of the tribe). Nearly 77 percent of the species

surveyed are diploid, and only about 15 percent are exclusively polyploid.

About 45 percent of the species have chromosome numbers based on seven,

30 percent on six, and only 1 3 percent on eight (author's compilation). The

lowest chromosome number (In = 10) has recently been reported for the

monotypic Lonchophora Durieu (Carrique & Martinez), which is endemic to

northwestern Africa. Diceratella Boiss. (seven species; tropical eastern Africa,

Socotra, southern Iran), Morettia DC. (four species; northern Africa, Somalia,

Israel, Arabia), and Parolinia Webb(five species; Canary Islands) are all diploid

with In = 22. They are closely related to Matthiola, in which only one species

is known to have such a number, and at least 20 others are diploids with

In = 12. It is very likely that the base chromosome number for Matthiola is

six, and that seven and eight, which are rare in the genus, are derived.

The Anchonieae have been poorly studied phytochemically, and the scant

data do not provide patterns of potential chemotaxonomic significance. A
thorough survey of cardenolides and mustard oils for the many genera that I

exclude from the Anchonieae may aid in the adjustment of their tribal place-

ment.

Hooks, spines, wings, hornlike appendages, and sharply pointed beaks on

the fruits evidently help in dispersal. These structures are found in Bunias,

Diceratella, Lonchophora, Matthiola, Parolinia, and Veselskya Opiz (= Pyra-

midium Boiss.). Lomentaceous fruits with corky walls are characteristic of most

species of Anchonium, Chorispora DC, and Sterigmostemum Bieb., but the

dispersal values of such features are not fully understood. The abundance of

glands on the fruits of many species may have defensive rather than dispersal

significance.

Except for a few ornamental and several weedy species (see below), the tribe

has no economic importance.
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Key to the Genera of Anchonieae in the

Southeastern United States 4

A. Multicellular glandular trichomes or papillae usually present; plants without mal-

pighiaceous or 3- to 5-forked, sessile, appressed, medifixed trichomes; stigmatic lobes

decurrent, connivent or connate.

B. Fruits beaked, indehiscent, lomentaceous, often breaking transversely at maturity

into 1- or 2-seeded segments; plants with multiseriate, numerous-celled glandular

papillae 37. Chorispora.

B. Fruits beakless, dehiscent, not lomentaceous; plants with uniseriate, few-celled

glandular trichomes 38. Hesperis.

A. Multicellular glandular trichomes or papillae absent; plants with malpighiaceous or

3- to 5-forked, sessile, appressed, medifixed trichomes; stigmatic lobes neither de-

current nor connivent, usually divergent 39. Erysimum.

37. Chorispora R. Brown ex A. P. de Candolle, Syst. Nat. 2: 435. 1821, nom.
cons.

Annuals [or caespitose perennials with thick, branched or unbranched caudi-

ces], almost always with stipitate, multicellular, multiseriate glands, these often

mixed with unicellular, unbranched trichomes [rarely glabrous]. Stems simple

or most commonly branched at base. Basal leaves petiolate, usually not forming

a distinct rosette, dentate, sinuate, runcinate [or pinnatisect]; cauline leaves

smaller, less divided [sometimes lacking]. Flowers in ebracteate, corymbose

racemes [sometimes solitary on long scapes]; infructescences elongated; fruiting

pedicels divaricate [rarely erect or deflexed], stout and nearly as wide as the

fruit [or slender and much narrower]. Sepals linear to narrowly oblong [or

ovate], erect, somewhat connivent, sparsely [to densely] covered with glandular

papillae [or eglandular trichomes], rounded at apex, usually membranaceous
at margin, the inner pair strongly saccate at base. Petals purple, rose, lavender

[white or yellow], strongly differentiated into blade and claw, 2-3 times longer

than the sepals; blades oblong to spatulate [or broadly obovate], rounded [or

retuse to emarginate] at apex. Lateral nectar glands horseshoe shaped to ringlike,

median glands absent. Stamens 6, tetradynamous; filaments erect, linear, un-

appendaged; anthers exserted, linear [oblong or ovate], sagittate at base. Fruits

linear [oblong or lanceolate], terete, indehiscent, beaked, corky, lomentaceous,

smooth to slightly [or strongly] torulose [or moniliform], glabrous or with

glandular papillae, breaking into segments; segments 1 -seeded, closed, with a

"The genera are numbered as in the treatment of the tribes of Cruciferae in the southeastern United

States (Jour. Arnold Arb. 65: 343-373. 1984). Genera 1 and 2 (Thelypodieae) appeared in ibid. 66:

95-1 1 1. 1985; genera 3-13 (Brassiceae) in ibid. 279-351; genera 14-19 (Lepidieae) in ibid. 67: 265-

311. 1986; genera 20-26 (Alysseae) in ibid. 68: 1 85-240. 1 987; and genera 27-36 (Arabideae) in ibid.

69:85-166. 1988.
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thick, corky or woody wall, of which the outer portion is derived from the

valve and the inner from the septum; beaks subulate [to filiform], seedless,

gradually tapered to the apex, nearly as long as [or much shorter than] the seed-

containing part; replums persistent; stigmas with 2 decurrent lobes; septum

firm, thick. Seeds uniseriately arranged, oblong, strongly compressed, wingless,

embedded in cavities of the septum, nonmucilaginous when wet; cotyledons

accumbent. Base chromosome numbers 7, 9. (Including Chorispermum R. Br.)

Type species: Raphanus tenellus Pallas = C tenella (Pallas) DC. (Name from

Greek choris, asunder, and spora, seed, in reference to the fruits that break at

the constrictions into one-seeded segments.)

A well-defined genus of about 13 species, all of which are indigenous to

southwestern and central Asia. The weedy Chorispora tenella, blue mustard,

In = 14, is sporadically naturalized throughout most of the Northern Hemi-

sphere, as well as in parts of South America. It is widely distributed in southern

Canada and in most of the Mountain and Pacific states. It has been reported

from Tennessee, Louisiana, and Arkansas.

Chorispora is easily distinguished by its multicellular glandular papillae,

decurrent stigmas, persistent replums, and beaked, indehiscent, corky, lomen-

taceous fruits that break up at maturity into one-seeded segments. Von Hayek

and Schulz both associated Chorispora with Diptychocarpus Trautv. (mono-

typic; Afghanistan, Iran, Pakistan, central Asia), which differs in having winged

seeds and dimorphic fruits (dehiscent upper ones and indehiscent, lomenta-

ceous, corky lower ones). Dvorak (1972), on the other hand, has suggested that

Chorispora and Sterigmostemum (seven species; central and southwestern Asia)

were derived from a common ancestor.

Little is known about reproductive biology in species of Chorispora, which

vary widely in flower size and color (bright yellow to deep purple). The weedy

C tenella has the smallest flowers (petals to 1 by 0.5 cm) and is likely to be

self-compatible, while C Bungeana Fischer & Meyer (Afghanistan, Pakistan,

central Asia) has the largest flowers (petals to 2.5 by 1 cm). Flowers of all

species of Chorispora have well-developed lateral nectar glands, and their lateral

sepals are strongly saccate at the base. They produce abundant nectar and

pollen and are therefore well adapted to cross-pollination.

Chromosome numbers are known for only three species. Chorispora persica

Boiss. (Iran) and C. tenella both have In = 14, whereas C. iberica (Bieb.) DC.

(Caucasus, Iran, Turkey) has In = 18 (Aryavand, 1975, 1983; Dvorak &
Dadakova; Rodman & Bhargava). The closely related Diptychocarpus has

2n = 14.

The chemistry of the genus is poorly surveyed, and only Chorispora tenella

has been analyzed for leaf glucosinolates. It has high concentrations of allyl-

glucosinolate and lower ones of 3-methylthiopropyl and 3-methylsulfinylpropyl

glucosinolates (Rodman & Chew). Females of the butterfly Pieris napi deposit

their eggs on the toxic C tenella, failing to discriminate between it and the

nontoxic native North American Cruciferae. Rodman & Chew have suggested

that the isothiocyanate derivative of the last compound is probably responsible

for the mortality of larvae that feed on this plant.
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The seed coat of Chorispora tenella consists of flattened epidermal cells and

thin-walled palisade cells (Vaughan & Whitehouse).

Except for the weedy Chorispora tenella, the genus has no economic value.

The fruits of C. elegans Camb. (as C. sabulosa Camb.) are said to be eaten

either raw or cooked by the poorer people in northern Pakistan (Jafri).
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Vasilchenko, I. T. Chonspora. In: V. L. Komarov & N. A. Busch, eds., Fl. USSR8:

310-317. 1939. [English translation by R. Lavoott, 8: 230-234. Jerusalem. 1970.]

38. Hesperis Linnaeus, Sp. PI. 2. 663. 1753; Gen. PI. ed. 5. 297. 1754.

Biennial or perennial herbs with unicellular, eglandular, unbranched or fur-

cate [to stellate] trichomes, these often mixed with multicellular, uniseriate

glandular ones. Basal leaves petiolate, dentate [to pinnately lobed]; cauline

leaves short-petiolate [or sessile and sometimes auriculate to amplexicaul].

Inflorescences ebracteate [or bracteate], corymbose [or elongated] racemes [or

panicles], greatly expanded in fruit; flowers large, showy, fragrant; base of

flowering pedicels with a large gland on each side; fruiting pedicels divaricate

[to reflexed], slender [or stout and nearly as thick as the fruit]. Sepals erect and

somewhat connivent [rarely spreading], oblong, unequal [rarely equal], the

lateral (inner) pair strongly saccate at base. Petals white, lavender, pink, purple,

violet [yellow, brown, or greenish], often with darker colored veins, about twice

as long as the sepals, strongly differentiated into blade and claw; blades obovate

[to oblong], rounded at apex; claws erect, flattened. Lateral nectar glands ringlike

or horseshoe shaped, median glands absent. Stamens 6, strongly tetradyna-

mous; filaments linear, erect, not appendaged, the median pair usually dilated

[or slightly winged] at base; anthers linear [or oblong], strongly sagittate at base.

Fruits linear, terete [rarely flattened or 4-angled], torulose, dehiscent [or in-

dehiscent], often attenuate at apex; valves with a prominent midvein, glabrous

or pubescent with eglandular [or glandular] trichomes; styles short to obsolete;

stigmas strongly 2-lobed, the lobes connivent, sometimes decurrent. Seeds

many, oblong, wingless, uniseriately arranged, usually nonmucilaginous when

wet; cotyledons incumbent. Base chromosome numbers 6, 7, 8, 10. (Including

Deilosma Spach, Kladnia Schur, Micrantha Dvorak.) Lectotype species: H.

matronalis L.; see Britton & Brown, Illus. Fl. No. U. S. & Canada, ed. 2. 2:

175. 1913. (Name from old Greek, hesperos, evening, in reference to the time

when flowers of certain species are most fragrant.)— Dame's violet, dame's

rocket.

A well-marked, but taxonomically difficult Old World genus of about 25

species. The higher estimate of 60 species by Dvorak (1980), which I (Al-

Shehbaz, 1984) have accepted, is evidently exaggerated. The center of greatest

diversity, where about 70 percent of the species of Hesperis are endemic,

includes the Balkan Peninsula, Turkey, Iran, and the Caucasus. The genus is

poorly represented in eastern Asia and northern Africa and is absent from the

Southern Hemisphere. A single species, H. matronalis, dame's violet, dame's

rocket, rocket, In = 24, is a cultivated ornamental plant and a naturalized

weed in many parts of the world. It is sporadically distributed in the south-

eastern United States, where it has been reported from North Carolina, Georgia,

Tennessee, and Arkansas. It usually grows along roadsides and in rich, moist

woodlands and old gardens.

Hesperis matronalis has been divided into several subspecies on the basis of

differences in flower color, petal length, and trichome type (Ball; Cullen). These
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taxa are artificially delimited and unsatisfactory because they are based on

characters that usually intergrade within many populations. Therefore, I am
not recognizing any infraspecific taxa among the North American populations

of H. matronalis.

The infrageneric classification o$ Hesperis is evidently controversial, for there

is a lack of agreement among the several accounts consulted. De Candolle

(1821) recognized 22 species, of which two were placed in sect. Hesperis (as

sect. Hesperidium DC.) (petal limb linear) and the remainder in sect. Deliosma

Andrz. ex DC. (petal limb obovate). Tzvelev, on the other hand, placed the

18 species growing in the Soviet Union in three sections and two series, while

Dvorak (1968a) assigned the 1 1 species growing in Iran to two subgenera and

two sections. Finally, Dvorak (1973) recognized 31 species in five subgenera

that were defined mainly by the presence of bracts and the degree of fruit

dehiscence. The infrageneric taxa above are doubtfully practical, and they do

not represent natural subdivisions of Hesperis.

Hesperis has been variously associated with Blennodia, Clausia Trotzky,

Iodanthus, Malcolmia, Parrya, and Sterigmostemum. Contrary to what Von
Hayek and Schulz have suggested, the genus is evidently unrelated to either

Blennodia or Iodanthus and is closest to Clausia and Sterigmostemum. From
all these genera, Hesperis is easily distinguished in having terete, torulose,

dehiscent or indehiscent fruits; incumbent cotyledons; furcate to stellate tri-

chomes usually mixed with glandular ones; free median staminal filaments;

and large, odoriferous flowers.

Perhaps one of the most controversial taxonomic problems in Hesperis is

species delimitation. The majority of the approximately 300 binomials listed

in Index Kewensis are now assigned to other genera. Many species have been

described on the basis of characters with poorly understood variations, while

others represent local populations of highly variable species. In the absence of

a thorough monographic account for the whole genus, it is advisable to rec-

ognize only about 25 species. Although natural interspecific hybridization has

been reported a few times (Dvorak, 1965, 1967a), it is highly unlikely that it

has played a major role in obscuring the species boundaries.

Chromosome numbers have been reported for about 1 4 species, four of which

are tetraploids (x = 6, 7) that belong to the Hesperis matronalis complex. The
karyotype of this species consists of eight metacentric pairs of chromosomes,

two, one, or no submetacentric pairs, and two, three, or four subtelocentric

pairs (Bhattacharyya; Dvorak & Dadakova, 1976; Gohil & Raina). Because of

associations among four pairs of chromosomes, Gohil & Raina concluded that

H. matronalis is a segmental allopolyploid and a complex translocation het-

erozygote. Despite the presence of multivalent associations at metaphase I,

meiosis was quite regular and pollen stainability was more than 90 percent.

Counts of 2« = 26 and 28 for H. matronalis need careful evaluation; those of

In = 32 (e.g., Easterly) are probably erroneous. Furthermore, reports of 2n =

14 are evidently based on plants of other species. Aneuploidy and tetraploidy

(x = 10) have been reported for H. sylvestris Crantz and H. ovata Dvorak,

respectively. The eight remaining species are all diploid based on seven or

eight.
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The reproductive biology of Hesperis is poorly understood. Bateman reported

self-incompatibility in one species without providing a name. Several species

have dull-colored flowers and are apparently pollinated at night by moths, as

is H. tristis L. (Faegri & Van der Pijl).

Only Hesperis matronalis has been surveyed for sterols (Knights & Berrie),

fatty acids (Appelqvist, 1971, 1976), and glucosinolates (Christensen & Kjaer;

Cole). It contains 4-methylthiobutyl and 6-methylsulfmylhexyl glucosinolates,

but allylglucosinolate, reported by Daxenbichler and colleagues, has not been

detected by other workers. The seeds contain high concentrations of linolenic,

linoleic, and oleic acids (ca. 51-55, 22-24, and 13-14 percent, respectively)

but no traces of erucic acid.

The seed coat of Hesperis matronalis consists of an epidermis with central

swellings that protrude from the outer wall into the lumena of larger cells, a

subepidermis with tangentially elongated cells, and a palisade layer with radially

elongated cells, the inner tangential walls of which are flattened (Vaughan &
Whitehouse).

Except for Hesperis matronalis, which is an ornamental and an escape from

cultivation, the genus has no economic value.
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39. Erysimum Linnaeus, Sp. PI. 2: 660. 1753; Gen. PI. ed. 5. 296. 1754.

Annual, biennial, or perennial herbs [sometimes subshrubs or shrubs]; tri-

chomes always sessile, medinxed, appressed, 2-fid (malpighiaceous) or 3- to 5-

(to 7-)fid (stellate). Lower leaves petiolate, entire to dentate, rarely pinnatifid

[or pinnatisect]; cauline leaves short-petiolate to sessile [very rarely auriculate].

Inflorescences ebractcate, terminal, corymbose racemes, greatly elongated in

fruit. Sepals oblong to linear, erect, densely pubescent, the lateral pair saccate

at base. Petals orange to bright yellow [creamy white, lavender, pink, violet,
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or purple], strongly differentiated into limb and claw; limbs broadly to narrowly

obovate [or oblong]; claws erect, nearly as long as the sepals. Lateral nectar

glands ringlike or horseshoe shaped, encircling or subtending the bases of lateral

stamens; median glands present [or absent]. Stamens 6, strongly tetradynamous;

filaments free, linear, unappendaged, sometimes dilated at base; anthers linear

to oblong, sagittate at base. Fruits linear [very rarely oblong], terete, tetragonal

[or slightly to strongly compressed parallel, or at right angles, to the septum],

smooth [rarely torulose], quickly or tardily dehiscent; valves with a prominent

midvein, always pubescent on the outside, very rarely so on the inside; styles

obsolete to conspicuous [only rarely subequaling or half as long as the fruit];

stigmas 2-lobed, the lobes neither decurrent nor connivent. Seeds oblong, terete

[or flattened], wingless [winged or marginate], uniseriately [rarely subbiser-

iately] arranged in each locule of the fruit, nonmucilaginous when wet; coty-

ledons incumbent [to accumbent]. Base chromosome numbers 6-11, 13, 15,

17. (Including Acachmena H. P. Fuchs; Agonolobus (DC.) Reichenb.; Cheir-

anthus L.; 5 Cheiri Ludwig; Cheirinia Link; Cuspidaria (DC.) Besser (1 822) non

DC. (1838, nom. cons.); Dichroanthus Webb & Berth.; Erysimastrum (DC.)

Rupr.; Mitophyllum O. E. Schulz (1933) non Greene (1904); Rhammatophyl-
lum O. E. Schulz; Strophades Boiss.; Stylonema (DC.) Kuntze (1891) non

Reinsch (1874); Syrenia Andrz. ex Besser; Syreniopsis H. P. Fuchs (1959) non

Syrenopsis Jaub. & Spach ( 1 842); Zederbanera H. P. Fuchs.) Lectotype species:

E. cheiranthoides L. 6 (Name probably from old Greek used by Hippocrates,

Theophrastus, and others for plants possibly of this genus. Fernald, however,

maintained that the generic name is derived from Greek eryomai, help or save,

from the supposed medicinal properties of certain species.)— Blister cress,

treacle mustard, wallflower.

A well-defined and taxonomically difficult genus of about 200 species (see

below for different estimates) restricted to the Northern Hemisphere, with the

centers of greatest endemism being the Middle East (Turkey through Iran and

Afghanistan; ca. 80 species), southern Europe (ca. 50), and central Asia (20).

At least 15 species of Erysimum grow in more than one of the areas above;

12 are endemic to North America (Price), four to North Africa, and five to the

Canary Islands, Madeira, and the Cape Verde Islands. The genus is represented

in the southeastern United States by four species, of which one is indigenous,

one is a widely cultivated ornamental, and two are cosmopolitan weeds.

Erysimum capitatum (Douglas ex W. J. Hooker) Greene {Cheiranthus cap-

itatus Douglas ex W. J. Hooker), 2n = 36, is the most variable and widely

distributed of all the North American species. Of the nine subspecies recognized

''Erysimum and Cheiranthus were simultaneously described by Linnaeus (Sp. PI. 2: 660. 661,

respectively. 1753). Wettstein, who was the first to unite the two genera, adopted Erysimum for the

combined genus; consequently, this name has priority (see ICBN Article 57.2. 1983).

fi Scopoli (Fl. Carniol. ed. 2. 2: 27-29. 1772) had effectively lectotypified Erysimum by transferring

the other original Linnaean species (Sp. PI. 2: 660. 661. 1753) to Sisymbrium L. while retaining E.

cheiranthoides in Erysimum. Several North American authors (e.g., Britton & Brown; Greene) chose

this species as the type of Cheirinia and treated Erysimum as a small (perhaps monotypic) genus,

the type species of which is E. officinale (now universally recognized as S. officinale (L.) Scop.).
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by Price, only subsp. capitatum occurs in the Southeastern States (DeKalb,

Putnam, and Smith counties, Tennessee; Faulkner and Logan counties, Ar-

kansas). From here the subspecies is distributed westward into the Southwestern

and Pacific states and also grows in Idaho (Price). Subspecies capitatum is easily

distinguished from the other taxa of Erysimum that grow in the Southeast by

its orange petals to 3 cm long, erect to ascending fruits on thick fruiting pedicels,

and fruit valves with the inner surfaces glabrous. Small's (1933) report of E.

asperum (Nutt.) DC. (as Cheirinia) from Tennessee was evidently based on a

misidcntification of plants of E. capitatum.

Erysimum cheiranthoides L. {Cheirinia cheiranthoides (L.) Link, E. parviflo-

rum Pers.), wormseed mustard, In = 16, is a Eurasian weed widely naturalized

in North America. It occurs in North Carolina, Florida, Tennessee, and Ar-

kansas, where it grows in waste grounds, pastures, disturbed sites, grainfields,

and hillsides, as well as along roadsides. Ahti and Ball recognized two subspecies

in E. cheiranthoides; only the type subspecies is naturalized in the United States.

Erysimum cheiranthoides is readily distinguished from the other North Amer-
ican species of the genus by its fruits 1 .5-2.5 mmlong, conspicuously pubescent

inner valve surfaces, fruiting pedicels much more slender than the fruits, and

yellow petals 3.5-5.5 mmlong.

Erysimum repandum L. {Cheirinia repanda (L.) Link, E. rigidum DC), trea-

cle mustard, 2n = 16, is another Eurasian weed widely distributed in North

America. It has been reported from all of the Southeastern States but South

Carolina, Georgia, and Florida, where it is likely to be found. It is an annual

with widely spreading, somewhat quadrangular, slightly torulose fruits 4-8 cm
long; divaricate, stout fruiting pedicels nearly as thick as the fruit; and yellow

petals 6-8 mmlong.

Small (1913) listed Erysimum inconspicuum (S. Watson) MacM., In = 54,

for Arkansas, but the record is highly unlikely because the species is indigenous

to western North America and is adventive only in some of the Midwestern

States. Erysimum Cheiri (L.) Crantz {Cheiranthus Cheiri L.), wallflower, 2n =

12, which is grown as an ornamental throughout the Southeastern States, does

not seem to have escaped from cultivation anywhere in North America.

The infrageneric subdivisions of Erysimum that were recognized by Busch,

De Candolle (1 82 1 , 1 824), and Wettstein have not been widely accepted. Busch,

for example, placed the 5 1 species growing in the Soviet Union in two sections

(one monotypic) divided into 18 series. A close examination of Erysimum on

a worldwide basis reveals that convergent evolution has probably occurred

repeatedly in features such as position of the cotyledons, presence of the seed

wing, flattening of the fruit valve, color of the flower, and type of trichomes.

Therefore, it is quite difficult, if not impossible, to delimit natural subdivisions

within the genus.

Only two of the many generic segregates of Erysimum require critical eval-

uation. Cheiranthus has been distinguished from Erysimum in several recent

floras (e.g.. Ball; Townsend) on the basis of having strongly flattened fruits,

accumbent cotyledons, subbiseriately arranged seeds, and no median nectaries.

Erysimum, on the other hand, is said to differ in having terete, quadrangular,

or slightly flattened fruits, incumbent cotyledons, uniseriate seeds, and well-
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developed median nectaries. As shown by Snogerup (1967a) and Price, how-

ever, all of these alleged differences are unreliable; they break down within

various species complexes of Erysimum.

The systematic position of Syrenia is problematic. The genus is distinguished

from Erysimum in having slender styles that are subequal to the oblong fruits,

transversely oriented malpighiaceous trichomes on the fruit valves, and no

median nectaries. Long styles are found in several species of Erysimum (e.g.,

E. cuspidatum (Bieb.) DC.) that lack the transversely oriented fruit trichomes.

Price (p. 6) suggested that Syrenia is "apparently either a sister group to or a

derivative of Erysimum" I prefer to unite Syrenia with Erysimum, as has been

done by Polatschek ( 1982).

Erysimum is perhaps the most taxonomically difficult genus in the Cruciferae.

It is much in need of a comprehensive treatment. Specimens without a com-

bination of adequate flowers, fruits, and basal leaves are often difficult to

identify. Collectors should also make notes on the shape of the cross section

of fresh fruits. Many authors (e.g., Busch; Jafri; Schulz; Townsend) have es-

timated about 80 to 100 species in Erysimum, but the actual number is nearly

twice that. However, Polatschek (1986) has suggested that the genus contains

between 350 and 420 species. Evidently, species delimitation in Erysimum is

highly controversial. Numerous "species" have been described on the basis of

minor variations in populations of previously recognized taxa. Species circum-

scription can be a nightmare because of the frequent lack of sharply defined

discontinuities among the taxa of a given complex. It is not surprising, therefore,

to encounter disagreements among systematists on assigning a specific or an

infraspecific rank for a given taxon. A case in point is the E. capitatum alliance

(sensu Price).

Snogerup (1967a) and Price have reported that in several species, including

Erysimum capitatum, full stigmatic expansion and receptivity take place within

a few days after anther dehiscence. These are clear-cut cases of protandry.

Protogyny occurs in E. repandum and several other species (Al-Shehbaz). The

flowers of E. capitatum and E. Cheiri are sweet scented and are up to 3 cm in

diameter. They are among the largest in the Cruciferae. Erysimum capitatum

is self-incompatible (Mulligan), while E. Cheiri has cryptic self-incompatibility

(Bateman; Watts). Plants off. Cheiri set seeds and maintain vigor and fertility

even after several generations of selfing. However, various cultivars have dif-

ferent levels of self-incompatibility. Bateman has shown that in plants polli-

nated with a mixture of equal amounts of self and foreign pollen (the latter

carrying a dominant allele that produces red flowers) more than 90 percent of

their seed set results from cross fertilization.

On the basis of frequent meiotic irregularities, very low pollen fertility, and

abundant seed set, both Erysimum hieraciifolium L. and E. inconspicuum are

believed to be agamospermous (Mulligan; Mulligan & Frankton).

Chromosome numbers are known for about 100 species, of which half are

diploid and about 40 percent polyploid. There is a continuous series of base

chromosome numbers from six to 13, but many species (ca. 39 percent) are

based on seven, 20 percent on eight, 15 percent on nine, and 13 percent on

six. Both aneuploidy and polyploidy have played major roles in the evolution



208 JOURNALOFTHEARNOLDARBORETUM [vol. 69

of the genus. All members of the North American Erysimum capitatum com-
plex are tetraploids based on nine (Price).

Polatschek ( 1 986) has suggested that natural hybrids are not known in Erysi-

mum. However, several authors (e.g., Favarger, 1964; Knobloch; Snogerup,

1967a, 1967b; Wettstein) have reported putative hybridization between E.

Cheiri and four other species. Price, on the other hand, has found a natural

hybrid involving E. capitatum and E. insulare Greene. It is evident that hy-

bridization has been insignificant in obscuring the specific boundaries in the

genus. Although species of the E. capitatum complex are readily crossed ex-

perimentally, they do not hybridize in nature because either they are exclusively

allopatric or they occupy different habitats in areas of sympatry (Price).

Numerous species of Erysimum have been analyzed for fatty acids, gluco-

sinolates (mustard-oil glucosides), and cardenolides (cardiac glycosides). The
glucosinolates in most of the approximately 20 species analyzed are derived

from the amino acid methionine. There is a complex array of 3-methylsulfinyl,

sulfonyl, or thioalkyl glucosinolates, their higher homologues, or their hydrox-
ylated derivatives that cyclize upon hydrolysis into oxazolidinethiones (Cole;

Daxenbichler et al\ Kjaer & Schuster, 1970, 1973). Five species have 3-meth-
oxycarbonylpropylglucosinolate, which appears to be unique to Erysimum (Al-

Shehbaz & Al-Shammary). The glucosinolate profiles may be valuable in solv-

ing some of the taxonomic problems in the genus.

The cardenolides have been surveyed for at least 30 species. They are found
in every species examined thus far, and it is very likely that they occur through-

out Erysimum, including Cheiranthus and Syrenia. Their profiles appear to be

useful taxonomically (Kowalewski; Latowski et al\ Rodman et al). Because
the occurrence of cardenolides in the Cruciferae seems to be restricted to

Erysimum, Sisymbrium L., and Conringia Heister ex Fabr., a few authors (e.g.,

Latowski et al. ) have suggested a closer relationship between the first two genera.

Seeds of about 15 species have been studied for fatty acids. The distribution

of these compounds shows no patterns of chemotaxonomic significance, except

for supporting the union of Cheiranthus and Erysimum. A similar conclusion

is reached from data on sterols (Knights & Berrie), cardenolides (Latowski et

al.), and glucosinolates (pers. obs.).

Bosbach has suggested that the distribution of rubisco (ribulose 1,5-biphos-

phate carboxylase-oxygenase, fraction 1 protein) is useful taxonomically in

Erysimum. These proteins are separated into their polypeptide subunits by
using polyacrylamide gel electrophoresis followed by isoelectrofocusing.

Many species of Erysimum are grown as ornamentals (Bailey et al.), but the

one most widely cultivated is E. Cheiri (wallflower). Snogerup ( 1 967b) suggested

that E. Cheiri has probably evolved from hybridization between E. Senoneri
and E. cornithum (Boiss.) Wettst. However, other Aegean taxa of sect.

Cheiranthus (L.) Wettst. that also have In = 12 were not excluded. Several

species of Erysimum are cultivated in eastern Europe, particularly in the Soviet

Union, for the pharmacological utilization of their cardiac glycosides (Rodman
et al.). At least two species, E. repandum and E. cheiranthoides, are cosmo-
politan weeds. The latter is said to cause mortality of swine in Canada (Kings-

bury).



1988] AL-SHEHBAZ, ANCHONIEAE 209

References:

Under family references in Al-Shehbaz (Jour. Arnold Arb. 65: 343-373. 1984), see

Al-Shehbaz (1977); Appelqvist (1971); Bentham & Hooker; Berggren; Britton &
Brown; De Condolle (1821, 1824); Cole (1976); Fernald; Von Hayek; Jafri; Jart;

Kingsbury; Kjaer (1960); Knights & Berrie; Knobloch; Kumar & Tsunoda; Mark-
graf; Rodman & Chew; Schulz; and Vaughan & Whitehouse.

Under tribal references see Bolkhovskikh et al.\ Goldblatt (1981, 1984, 1985);

MacRoberts; Moore; Radford et a!.; Rollins (1981); Small; and Smith.

Ahti, T. On the taxonomy of Erysimum cheiranthoides L. (Cruciferae). Arch. Soc. Zool.

Bot. Fenn. 16: 22-35. 1962. [Subspecies cheiranthoides and ahum recognized; dis-

tributions.]

Al-Shehbaz, I. A., & K. I. Al-Shammary. Distribution and chemotaxonomic signifi-

cance of glucosinolates in certain Middle-Eastern Cruciferae. Biochem. Syst. Ecol.

15: 559-569. 1987. [E. Aucherianum, E. filifolium, E. gladiiferum, E. tenellum.]

Bailey, L. H, E. Z. Bailey, & Bailey Hortorium Staff. Hortus third, xiv + 1290

pp. NewYork and London. 1976. [Cheiranthus, 259; Erysimum, 444.]

Ball, P. W. Erysimum. In: T. G. Tutin et ah, eds., Fl. Europaea 1: 270-275. 1964.

[Treatment of 38 species; Syrenia (p. 275) and Cheiranthus (p. 279) as distinct

genera.]

Bateman, A. J. Cryptic self-incompatibility in the wallflower: Cheiranthus Cheiri L.

Heredity 10: 257-261. 1956. [Pollination with a mixture of self and foreign pollen

resulted in more than 90 percent outcrossing; tests for self-incompatibility in four

other species.]

Belyaeva, L. E. Development of male and female gametophytes of Erysimum chei-

ranthoides L. (In Russian; English summary.) Ukrain. Bot. Zhur. 25(5): 54-59. 1968.

, N. S. Fursa, & A. A. Smichenko. The embryology of Syrenia cana (Pill. &
Mitt.) Neilr. (Brassicaceae). 1. Development of the embryo and endosperm. (In

Russian.) Bot. Zhur. 62: 1453-1461. 1977. [E. canum.]

Borkowski, B., J. Kozlowski, & T. Wrocinski. Herzwirkung einiger Schotendotter-

Erysimum Spec. Planta Med. 5: 73-79. 1957. [Biological activities of extracts from

various plant parts of 13 species.]

Bosbach, K. Rubisco as a taxonomic tool in the genus Erysimum (Brassicaceae). Pp.

205-208 in U. Jensen & D. E. Fairbrothers, eds., Proteins and nucleic acids in

plant systematics. Berlin and other cities. 1983. [E. decumbens, E. diffusum, E.

helveticum, E. sylvestre.]

Busch, N. A. Erysimum. In: V. L. Komarov & N. A. Busch, eds., Fl. USSR8: 92-

127. 1939. [Treatment of 52 species, Syrenia excluded; English translation by R.

Lavoott, 8: 71-97. Jerusalem. 1970.]

Carlquist, S. Wood anatomy of Macaronesian and other Brassicaceae. Aliso 7: 365—

384. 1971. [Four species (as Cheiranthus); E. arbuscula, E. bicolor(as C mutabilis),

E. maderense (as C. tenuifolius), E. scoparium; see Polatschek (1976) for nomen-

clature.]

Correvon, P., & C. Favarger. Croisements experimentaux entre "races chromoso-

miques" dans le genre Erysimum. (English summary.) PI. Syst. Evol. 131: 53-69.

1979. [E. Bonannianum, E. montosicolum, E. sylvestre; artificial hybridization, mei-

osis and pollen fertility of hybrids, origin of chromosomal races.]

Cullen, J. Erysimum. In: P. H. Davis, ed., Fl. Turkey 1: 466-479. 1965. [Erysimum

and Cheiranthus recognized; treatment of 34 species.]

Daxenbichler, M. E., G. F. Spencer, & W. P. Schroeder. 3-Hydroxypropylglucosi-

nolate, a new glucosinolate in seeds of Erysimum hieracifolium and Malcolmia

marhima. Phytochemistry 19: 813-815. 1980.

Favarger, C. Recherches cytotaxinomiques sur quelques Erysimum. Bull. Soc. Bot.

Suisse 74: 5-40. 1964. [Several southern European species.]



210 JOURNALOFTHEARNOLDARBORETUM [vol.69

Nouvelle contribution a l'etude cytologique du genre Erysimum L. Ann. Sci.

Univ. Besancon Bot. 12: 49-56. 1972. [Chromosome numbers of 15 taxa.]

. Un exemple de variation cytogeographique: le complexe de YErysimum gran-
diflorum-sylvestre. (English summary.) Anal. Inst. Bot. Cavanilles35: 361-393. 1978

[ 1 980]. [Roles of aneuploidy and polyploidy in the evolution of this species complex;
cytogcography in southwestern Europe and northwestern Africa.]

& N. Galland. Contribution a la cytotaxonomie des Erysimum vivaces d'Af-

rique du Nord. Bull. Inst. Sci. Rabat 6: 73-87. 1982.*

& M. Goodhue. Cytologic de quelques populations ^Erysimum (grex grandi-
florum-sylvestre) d'ltalie et de France. (English summary.) Bull. Soc. Neuchateloise
Sci. Nat. 100: 93-105. 1977. [Aneuploidy, artificial hybridization, cytogeography.]

Frankton, C. A new weed, Erysimum hieraciifolium L. in Canada. Canad. Field-Nat.

68: 27, 28. 1954. [First report for North America; distribution, differences between
E. cheiranthoides and E. hieraciifolium.]

Fuchs, H. P. Zederbauera, eine neue orientalische Cruciferen-Gattung. Phyton Austria
8: 160-170. figs. 1, 2, 4, 5. 1959. [Two species of Erysimum endemic to Turkey
segregated on the basis of minor differences of the fruit valve and trichomes.]

. Syreniopsis H. P. Fuchs 1959 non Syrenopsis Jaub. & Spach 1842. Taxon 9:

54, 55. 1960. [Acachmena proposed to replace Syreniopsis.]

Fursa, N. S., V. S. Doyla, & V. I. Litvinenko. Chemical composition of the seed of
some species of genus Erysimum L. (In Russian.) Rastit. Resur. 20: 244-248. 1984.
[Eighteen fatty acids in eight species.]

Gmelin, R., & J. B. Bredenberg. Untersuchungen iiber Inhaltsstoffe einiger Erysimum-
Arten. (English summary.) Arzneimittel-Forsch. 16: 123-127. 1966. [E. cheiran-
thoides, E. crepidifolium, E. Perofskianum; cardenolides, glucosinolates.]

& A. Kjaer. Glucosinolates in some Erysimum species. Acta Chem. Scand. 23:

2548, 2549. 1969.

Greene, E. L. Studies in the Cruciferae. —I. 3. Erysimum and Cheiranthus. Pittonia 3:

128-138. 1896. [Erysimum reduced to what is now called Sisymbrium officinale,

numerous transfers and new taxa in Cheiranthus.]

Henry, M., B. Marie, & J.-L. Guignard. La regeneration de plantes entieres a partir

de culture de cellules in vitro chez Cheiranthus Cheiri L. et Cardamine pratensis L.

(Cruciferae). (English summary.) Bull. Soc. Bot. France 126: 143-147. 1979. [Callus

initiation from hypocotyl and stem; growth, plant regeneration.]

Hunt, D. R. Erysimum capitatum f. pallidum, Cruciferae. Curtis's Bot. Mag. 178: pi
593. 1971.

Hunter, C. G. Wildflowers of Arkansas, viii + 296 pp. Little Rock, Arkansas. 1984.
[E. capitatum in Faulkner and Logan counties, 92, 93.]

Jankun, A. Karyological studies in the genus Erysimum L. Acta Biol. Cracov. Bot. 8:

245-248. 1965. [Six species; E. cheiranthoides.]

Kjaer, A., & A. Schuster. Glucosinolates in Erysimum hieracifolium L.; three new,
naturally occurring glucosinolates. Acta Chcm. Scand. 24: 1631-1638. 1970. [The
plant is E. virgatum; see Phytochemistry 10: 3157. 1971.]

&
• co-Methylthioalkylglucosinolatcs and some oxidized congeners in seeds

of Erysimum rhaeticum. Ibid. 12: 929-933. 1973.

Kolarova, B., & M. Boyadzhieva. Cardiac glycosides of Erysimum (Cruciferae). (In

Russian; English summary.) Probl. Farm. 5: 9-21. 1977. [Survey of 23 species.]

Konetopasky, A. Die wichtigsten Ergebnisse taxonomischer Revision der tschecho-
slowakischen Arten der Gattung Erysimum L. (In Czech; German summary.) Preslia

35: 135-145. 1963. [Descriptions, nomenclature, distributions, maps.]
Koul, A. K., & A. K. Wakhlu. A new base number for the genus Cheiranthus L. Curr.

Sci. Bangalore 43: 729. 1974. [E. Cheiri, In =12.]
Kowalewski, Z. PapierchromatographischeUntersuchungderCardenolidevon8£Vy.S7-

mum-Arten und zwei Vertretern verwandter Gattungen. Helvetica Chem. Acta 43:



1988] AL-SHEHBAZ, ANCHONIEAE 211

1314_1321. 1960. [Nine species of Erysimum with distinctive, species- specific, spot

patterns.]

Kral, R. Additions to some notes on the flora of the Southern States, particularly

Alabama and middle Tennessee. Rhodora 78: 438-456. 1976. [E. capitatum; first

record for Tennessee from Putnam County, 445.]

Latowski, K. Morphology and anatomy of fruits and seeds of the middle European

Erysimum L. species. (In Polish; English summary.) Monogr. Bot. 49: 5-77. 1975.

[Nineteen species; comparative study of numerous anatomical and morphological

characters of fruits and seeds, taxonomic importance; 23 plates.]

, M. Kortus, & Z. Kowalewskj. The role of cardenolides in the chemotaxonomi-

cal evaluation of some species of the genera Erysimum, Cheiranthus, and Sisymbri-

um. (In Polish; English summary.) Fragm. Fl. Geobot. 25: 261-267. 1979. [Analyses

often species of Erysimum and two of Sisymbrium; cardenolide chemistry supports

uniting Cheiranthus and Erysimum and the inclusion of Erysimum and Sisymbrium

in one tribe.]

Mackenzie, K. K. The genus Erysimum. Rhodora 27: 65-67. 1925. [E. officinale (now

a Sisymbrium) as the type species.]

Makarevich, I. F. Cardiac glycosides from the genera Erysimum and Cheiranthus. (In

Russian.) Herba Pol. (Suppl.) 1972: 57-66. 1973. [Sixteen glycosides (eight new)

isolated from 16 species; sec Chem. Abstr. 78: 108229f. 1973.]

Mendoza-Heuer, I. Acerca del genero Erysimum (Cruciferae) en la zona macaronesica.

(English summary.) Cuad. Bot. Canar. 14/15: 17-26. 1972. [Treatment of four

species; see Polatschek, 1976.]

Mulligan, G. A. Chromosome numbers of the family Cruciferae. III. Canad. Jour.

Bot. 44: 309-319. 1966. [Seven species of Erysimum; chromosome counts, self-

incompatibility, agamospermy.]

& C. Frankton. Present status of tall wormseed mustard, Erysimum hieraci-

folium, in Canada. Canad. Jour. Bot. 45: 755, 756. 1967. [Chromosome numbers,

agamospermy, the related European species.]

Polatschek, A. Die Vertreter der Gattung Erysimum auf Kreta. (English summary.)

Ann. Mus. Goulandris 1: 113-126. 1973. [Chromosome numbers, nomenclature,

distributions, key.]

. Systematisch-nomenklatorische Vorarbeit zur Gattung Erysimum in Italien.

Ann. Naturhist. Mus. Wicn 78: 171-182. 1974. [Typification, nomenclature, chro-

mosome numbers, new taxa.]

. Die Gattung Erysimum auf den Kapverden, Kanaren und Madeira. (English

summary.) Ibid. 80: 93-103. 1976. [Five species; typifications, descriptions, chro-

mosome numbers, distributions, key.]

. Die Arten der Gattung Erysimum auf der Iberischen Halbinsel. (English sum-

mary.) Ibid. 82: 325-362. 1979. [Twenty-one species; typifications, chromosome

numbers, descriptions, key, maps.]

. Erysimum canum und E. Hayekii (Brassicaceae). PL Syst. Evol. 140: 321-323.

1 982. [Syrenia cana is transferred to Erysimum; chromosome counts; new combi-

nations.]

. Erysimum. In: A.. Strid, ed., Mountain Fl. Greece 1: 239-247. 1986. [Treatment

of 13 species; new chromosome counts; Erysimum estimated to have 350 to 420

species.]

& K. H. Rechinger. Erysimum. In: K. H. Rechinger, ed., Fl. Iranica 57: 285—

305, 350-353. pis. 26-30. 1968. [Treatment of 41 species.]

Price, R. A. Systematics of the Erysimum capitatum alliance (Brassicaceae) in North

America, iv + 200 pp. Unpubl. Ph.D. dissertation, Univ. California, Berkeley. 1 987.

Rathore, R. K. S. Structure and development of seed in Cheiranthus Cheiri L. PI. Sci.

Lucknow4: 37-43. 1972.*

Rodman, J., L. Brower, & J. Frey. Cardenolides in North American Erysimum (Cru-



2 1

2

JOURNALOFTHEARNOLDARBORETUM [vol. 69

ciferae), a preliminary chemotaxonomic report. Taxon 31: 507-516. 1982. [E. as-

perum, E. capitatum subsp. argillosum (as E. desertorum), E. insulare, chemotax-
onomic significance of cardenolides, role in plant-herbivore interaction.]

Rollins, R. C. Notes on Streptanthus and Erysimum (Cruciferae). Contr. Gray Herb
200: 190-195. 1970. [E. Morami, sp. nov.]

Rossbach, G. B. New taxa and new combinations in the genus Erysimum in North
America. Aliso 4: 1 15-124. 1958a. [Ten new taxa and combinations; descriptions,

distributions, habitats, relationships.]

. The genus Erysimum (Cruciferae) in North America north of Mexico— a key
to the species and varieties. Madrono 14: 261-267. 1958b. [Key to 23 native and
introduced taxa.]

Sattler, R. Organogenesis of flowers, xxvi + 207 pp. Toronto. 1973. [E. Cheiri (as

Cheiranthus); excellent descriptive and photographic representation of the devel-
opment of cruciferous flowers; 68-71, 17 figs.]

Skiebe, K. Artsbastardierung und Polyploidie in der Gattung Cheiranthus L. Ziichter

26: 353-363. 1956. [Chromosome numbers of three species; artificial hybridization,
cytology and growth of hybrids.]

Small, J. K. Flora of the southeastern United States, xii + 1394 pp. New York. 1913.
[Erysimum, 475, 476; E. inconspicuum in Arkansas, 1336.]

Snogerup, S. Studies in the Aegean flora. VIII. Erysimum sect. Cheiranthus. A. Tax-
onomy. Op. Bot. 13: 1-70. 1967a. [Morphology, generic limits, descriptions and
distributions of six species, key.]

. Studies in the Aegean flora. IX. Erysimum sect. Cheiranthus. B. Variation and
evolution in the small-population system. Ibid. 14: 1-86. pis. 7, 8. 1967b. [Ecology,
geographic isolation, genetic drift, cytology, interspecific hybridization.]

Tolmatchew, A. Uber die systematische Stellung von Hesperis Pallasii. Nytt Mag.
Naturv. 68: 167-170. 1930. [E. Pallasii; generic disposition, illustrations.]

Townsend, C. C. Erysimum. In: C. C. Townsend & E. Guest, eds., Fl. Iraq 4: 1051-
1063. 1980. [Cheiranthus as a distinct genus, 1063, 1064.]

Wagner, H., L. Horhammer, & H. Reber. Quantitative Bestimmung der Haupt- und
Nebenglykoside verschiedener Erysimum- Arten. (English summary.) Arzneimittel-
Forsch. 20: 215-218. 1970. [Determination of primary and secondary cardenolides,
erysimoside, helveticoside; E. canescens, E. crepidifolium.]

Watts, L. E. Levels of self-incompatibility in wallflower, Cheiranthus Cheiri L. Eu-
phytica 25: 83-88. 1 976. [Variation in self-incompatibility levels among 30 cultivars;

seed set.]

Wettstein, R. von. Die Gattungen Erysimum und Cheiranthus. Ein Beitrag zur Sys-
tematik der Cruciferen. Osterr. Bot. Zeitschr. 39: 243-247, 281-284, 327-330. pi.

I. 1889. [Cheiranthus united with Erysimum; new combinations, sectional classi-

fication, tribal alignments.]

Wofford, B. E., & W. M. Dennis. State records and other recent noteworthy collections
of Tennessee plants. Castanea 41: 119-121. 1976. [E. capitatum in DeKalb County
119.]

, D. E. Webb, & W. M. Dennis. State records and other recent noteworthy
collections of Tennessee plants II. Castanea 42: 190-193. 1977. [E. capitatum in
Smith County, 191.]


